I
n chronic illnesses, health status and quality of life are often better correlated with psychosocial factors than physical disease severity. 1 In asthma this issue is complex as disease severity is assessed indirectly and disease manifestations are partly dependent on individual behaviour such as adherence to medication and trigger avoidance. 2 People with asthma and comorbid psychiatric disorders have been reported to have poorer asthma control and higher healthcare utilisation. 3 4 Studies on near-fatal asthma have shown high levels of denial with a high index of psychiatric caseness in these patients. 5 Kolbe et al 6 reported that up to 56% of patients with severe asthma have severe anxiety and 19% have depression. Others have shown that the prevalence of depression, anxiety and emotional disorders in hospital clinic samples is higher than in controls. 3 7 8 Many of the studies that have investigated this association have been drawn from clinic or convenience samples, limiting conclusions that may be drawn about the generalisability of the results. 3 4 7 8 By contrast, in a population sample Janson et al did not find any evidence that those with diagnosed asthma had more anxiety or depression than those without asthma. 9 It is likely that different sampling frames account for the discrepancies noted here. At the more severe end of the asthma spectrum, it appears that emotional disorders are common. However, it remains unclear what the prevalence of psychological distress is in the general asthma population.
The impact of psychological distress on the health of the population with asthma is also not well described. Hospital admissions 3 and re-admissions for asthma seem to be higher in people with anxiety or pessimism. 10 In a small sample of 50 people identified specifically with asthma in the Medical Outcomes Study, asthma was associated with significant negative effects on the Mental Health Component Summary of the SF-36. 11 However, Afari et al did not find anxiety and depression to be related to asthma severity in adults. 4 On a population basis, it is unclear whether psychosocial distress exerts an impact on physical health in people with asthma.
A large body of evidence in health promotion documents the crucial role played by individuals having a sense of responsibility and control over health behaviours. 12 Many intrapersonal theories of health behaviour share an emphasis on perceived self-control or self-efficacy. 13 A necessary first step in behaviour modification is an individual's belief that personal action can have a positive effect on any given circumstance. 13 In terms of asthma, this translates into a belief that the illness can be controlled by self-management. 12 However, no association between health locus of control and treatment adherence with asthma medications has been found consistently by researchers. 14 15 Katz et al found that, in a largely female, well educated population recruited following specialist outpatient visits, perceived control was associated with asthma outcomes, including quality of life. 16 The extent to which feelings of a lack of control can affect quality of life is not well known at a population level. A study was undertaken to examine whether mental health conditions and psychological distress were more common in people with asthma and to assess the impact of psychological conditions and perceived self-control on their quality of life. We used data from the Health and Well-being Survey (WANTS study), a large population survey of wellbeing in adults living in Western Australia (WA), the Northern Territory (NT) and South Australia (SA).
METHODS

Study population
All households in SA, WA, and NT with a telephone connected and the number listed in the current version of the electronic white pages were eligible for selection in the sample. Samples were drawn separately for each state. The target number of interviews for each state was 2500. A stratified sampling technique was used with the distribution of these interviews planned as n = 900 in the metropolitan area, n = 800 in rural areas, and n = 800 in remote areas. The minimum sample size of n = 800 was necessary to enable population estimates to be made with reasonable confidence intervals for the less populated areas of each state. This was particularly so in the rural and remote areas of SA and WA where a random sample of each state would have resulted in a small number of respondents for these areas. As a consequence of the need to over-sample non-metropolitan areas, separate samples were drawn for each of the three geographical regions (metro/rural/remote) for each of the states. These samples represented increasing proportions of the population as remoteness increased. The definitions of remoteness were based on Australian Bureau of Statistics Accessibility/Remoteness Index of Australia (ARIA) codes. 17 
Survey method
Within each household the person aged 18 years or over who had their birthday last was selected for interview. There was no replacement for non-contactable persons or refusals. An introductory letter was sent to each selected household from the health department of each state. Interviews were conducted during November/December 2000 by trained health interviewers using the Computer Assisted Telephone Interview (CATI III) system, with at least six callbacks as needed.
Survey items
Current doctor diagnosed asthma was determined by positive responses to two questions asking participants (1) if they had ever been told by a doctor they had asthma and (2) if they still had asthma. No data on clinical asthma variables were available.
The Kessler Psychological Distress Scale (K10) was developed for screening populations to yield a ''global measure of psychological distress''. 18 19 The scale consists of 10 questions on non-specific psychological distress and is about the level of anxiety and depressive symptoms a person may have experienced in the most recent 4 week period. From US national population survey data Kessler and Mroczek determined that the 10-item set represented the ''entire range of high distress'' and were ''highly discriminating along that continuum''. 18 20 Andrews and Slade have produced normative Australian data on the K10 using the National Survey of Mental Health and Well-being survey data conducted in 1997. 21 Quality of life was measured using the SF-12, 22 which is a subset of the SF-36 and is a valid measure of health status in Australia. 23 Respondents were also asked about perceived level of lack of control in six areas of their life including health, financial situation, personal life, job security, work life, and in general. Respondents were asked if they had ever been told by a doctor in the last 12 months that they had anxiety, depression, stress related problem, or any other mental health problem. Those who responded positively were asked if they still have this condition and if they were currently receiving treatment for the condition. Other items included questions on demographics and healthcare utilisation.
Statistical analysis
Data were analysed using the SPSS version 11.0. Differences in proportions were assessed for significance by x 2 tests and Mantel-Haenszel methods for analysis of 26k tables. The test for linear trend was used to determine the statistical significance of psychological distress, mental health, and level of lack of control according to asthma status. The data were weighted by age, sex, and probability of selection in the household 24 using the Australian Bureau of Statistics population estimates for 1999 so that the health estimates calculated would be representative of the adult population. This resulted in occasional minor rounding effects for the numbers.
The SF-12 was scored as specified in the SF-12 scoring manual. 25 We present the results of the items aggregated into the physical component summary (PCS) and the mental component summary (MCS) scales. 25 These scores are constructed so that the mean for the general population is set at 50 with a standard deviation of 10, and higher scores indicate better quality of life. SF-12 scores whether PCS is less in people with asthma and psychosocial distress than in either category alone. Using MANOVA analysis, controlling for age and sex, we examined the effects of asthma, psychological distress, and the two together on SF-12 scores. Significance tests are reported for the interaction term for the effects of both variables together in addition to the main effects of each separately on PCS and MCS scores. The tables show the actual scores obtained from the analyses.
The K10 is scored in a summative manner with a possible range of scores from 10 to 50 where 50 indicates a high risk of anxiety or depressive disorder. 19 21 There are two different documented methods for interpreting K10 scores. The 19 21 Alternatively, standardised scores can be derived by converting the raw scores to a ''t score'' by subtracting the mean of the score and dividing by the standard deviation of the score. Scores are then standardised with a mean of 50 and a standard deviation of 10. Psychological distress is determined by taking one standard deviation above the mean minus 60. 20 In this analysis data will be presented using both scoring methods.
Multiple linear regression was used to develop models for the SF-12 PCS for people reporting current doctor-diagnosed asthma. Variables significant at p,0.10 in bivariate analyses were candidates for inclusion in the multivariate models. A forward stepwise linear regression technique was used to obtain the best joint predictors of SF-12 PCS scores. An initial base model including age, education, and financial situation was developed. We then tested variables of control and psychological distress to assess if any further variance in PCS scores could be associated with these variables. For the logistic regression analysis feelings of lack of control over health were categorised as always/often, sometimes, rarely/ never. Education level was categorised as high school only, trade/apprenticeship/certificate, university/college. Days partly unable to work or perform usual activities in the past 4 weeks were grouped into 0, 1-5 or .5 days. Conditioning of the model and cross correlations were assessed to check model fit.
RESULTS
The demographic characteristics of subjects with and without asthma are shown in table 1. Those with asthma were significantly more likely to be female and aged 18-24 years (p,0.01). There were no statistically significant differences in the proportion reporting current asthma between states or between metropolitan, rural or remote regions. However, the prevalence of current asthma standardised by age and sex to the 1991 census indicated a significant difference between South Australia and Northern Territory (13.2% v 10.1%, x 2 test, p,0.05).
The frequency of self-reported mental health conditions of any type diagnosed over the past 12 months was significantly more common in people with asthma. The proportion with psychological distress and at high or medium risk for anxiety or depressive disorders was also significantly more common in asthmatic subjects (table 2). These subjects were significantly more likely to report always or often feeling a lack of control over their life in the areas of health, finances, personal life and in general (table 3) . No statistically significant differences were found in terms of job security and work life for feelings of control.
Asthma had an adverse impact on quality of life on both physical (PCS 47.6 (10.9) v 50.2 (9.1), p,0.01) and mental health (MCS 50.9 (9.6) v 52.2 (8.8), p,0.05) component summary scales. Psychological distress and diagnosed mental health conditions affected quality of life in both physical and mental health domains. People with asthma who also reported psychological distress or a mental health condition had significantly lower scores on the PCS than those with either asthma or psychological conditions alone (table 4) . Among those with psychological distress, MCS scores did not differ between asthmatic and non-asthmatic respondents. The relationships seen between quality of life scores and psychological distress were not significantly affected when scores were adjusted for age and sex.
Those with asthma who reported always or often having a feeling of lack of control over their health and life in general had statistically and clinically significant 11 decrements in PCS scores compared with those without asthma who reported a lack of control in these areas. No differences were seen in MCS scores between those with and without asthma at similar levels of feelings of lack of control (table 5) .
In a multiple regression model among subjects with current doctor-diagnosed asthma, in addition to demographic variables (age, education level, family's financial situation), the number of days partially unable to work or perform usual duties and the frequency of a feeling of a lack of control over health were significantly associated with PCS scores (r = 0.73, adjusted r 2 = 0.54, table 6).
DISCUSSION
In a representative population survey psychological distress was significantly more frequent in subjects with asthma and a higher proportion with asthma were at greater risk for anxiety or depression. Diagnosed mental health conditions were also significantly more common, as was the frequency of those who sometimes or always felt a lack of control over their health, finances, and life in general. People with asthma and psychological distress had significantly lower scores on the SF-12 PCS than those with either asthma or psychological distress alone. In those with psychological distress, MCS scores did not differ between asthmatic and non-asthmatic respondents. The level of perceived control over health was significantly associated with scores on the PCS in a multivariate model. This model was able to account for over half of the variance in scores without inclusion of any clinical asthma variables which were unavailable in this dataset. Psychological factors may influence asthma management in a number of ways. Depression is associated with decreased performance on problem solving, 26 complex task performance, 27 memory, 28 and attention span. 29 All of these cognitive processes can influence the decision making and effectiveness of self-management of people with asthma. Decision making during attacks of slow onset asthma has been shown to be suboptimal, even when theoretical knowledge of appropriate action has been adequate. 30 Anxiety can also adversely affect asthma by influencing self-management behaviour and by effects on the autonomic and immune systems. 31 In contrast, very low levels of disease-specific anxiety may lead to increased asthma morbidity as anxiety may be needed to motivate individuals to initiate treatment. 32 Our findings of an association between feelings of control and quality of life are similar to those of Katz et al 16 who used an asthma specific scale in a specialist clinic population. Individuals who actively seek out information and solutions to health problems have been found to have better health outcomes in a number of illnesses. 33 Interventions that teach the necessary skills and encourage patients to negotiate treatment decisions with their doctor show improved outcomes. 33 34 A decreased sense of personal control over health leading to decreased confidence and a diminished desire to manage their treatment may be one mechanism by which a lower sense of self-control may be associated with lower quality of life in people with asthma. A decreased sense of control over the circumstances of asthma is unlikely to increase the desire to control or self-manage asthma treatment. With the increased focus on promoting selfmanagement through activities such as the Australian NAC 3+plan, it is uncertain whether those at most risk for poor outcomes require programmes specifically designed to improve perceived control before any effective self-management education can occur. 35 An awareness of psychological factors can influence clinical practice. Bukstein 36 has reported that the use of a point of care ''asthma report card'' led to an increased number of psychiatric referrals. He noted that, in asthma patients who had stable clinical markers but who reported feeling that their asthma was ''really bad and my energy is down'', physicians learned to look for depression. Kolbe et al have shown strong associations between behaviour, outcomes, and a positive response to a simple query regarding previous emotional counselling. 35 De Araujo et al found that asthma patients with greater psychosocial assets required lower doses of corticosteroids. 37 If a limited number of items measuring psychosocial distress 38 can be integrated into routine care, this may contribute to better asthma management. 39 Because of the cross sectional nature of our study, we were unable to determine a causal relation between asthma, psychological distress, perceived lack of control, and impaired quality of life. We were also unable to examine the relationship between differing levels of asthma severity and psychological factors as data on clinical variables were not collected. Our study was also limited by relying on selfreports of a doctor's diagnosis of asthma. People are more likely to report respiratory symptoms if they have an abnormal psychological condition such as anxiety or depression. 40 It is possible that, in some cases, the doctor could also be misguided in the diagnosis of asthma because of the presence of anxiety or depression.
One difficulty with research examining depression in conditions such as asthma is that survey instruments often contain items that can be affected by physical illness rather than mood states. 39 Sleep disturbance, for example, is common in asthma, particularly as severity increases. 41 The K10 does not contain items specifically related to sleep disturbance or fatigue, so the association is less likely to be confounded by misclassification between asthma and psychological symptoms. Because of the wide variety of adverse psychological factors that may be operational in asthma, an assessment of the overall psychological burden, such as via the K10, may be more appropriate. This may also be reflected in the assessment of life events or ''catch all'' assessments such as ''previous emotional counselling'' reported by previous authors. 6 The reporting of respiratory symptoms in general populations may also be influenced by psychological status. 42 Macleod et al have shown, in relation to cardiovascular disease, that reporting bias can generate associations between self-reported exposures and outcomes in that those who felt greater stress reported more symptoms but did not have increased mortality or rates of myocardial infarction. 43 These authors also suggested that residual confounding by unmeasured socioeconomic factors might be sufficient to explain the associations. 43 The measure used in that study was an old measure of an imprecise and ill defined concept of ''stress''. 44 Others using more contemporary instruments have found links between psychological factors and objectively measured health outcomes. 45 However, this may explain why, in the multivariate models which controlled for sociodemographic variables, psychological distress is not significantly associated with PCS scores. Further research is needed to examine the link between asthma symptoms, morbidity, lung function measurements, and psychological factors including depression, anxiety, perceived control, and coping styles. This will require a large population based study with biomedical data as well as appropriate psychosocial questionnaires. The effect of psychological factors on the performance of specific components of asthma self-management tasks and the way in which clinicians may influence this also require further research.
These results, from a representative population sample, show that psychological distress and decreased feelings of control are common in asthma and have a significant association with physical health. This has considerable implications for asthma management and clinical guidelines. A greater focus on anxiety, depression, and perceptions of control seems justified as central to asthma management. Conversely, clinicians responsible for managing people with mental health problems need to be aware of the potential adverse impact of physical illnesses such as asthma. 
